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Abstract

The purpose of this study is to evaluate the water supply scenario when Daegu metropolitan area is out
of water supply due to disaster. Deagu metropolitan area receives 60.5% of the total water supply from
Nakdong river. In the scenario 1 assuming that the Maegok water purification plant cannot be operated,
250 Ipcd of water supply can be provided with 80.4% reliability. In the scenario 2 assuming the Maegok
and Munsan water purification plants are out of operation due to a water pollution accident in Nakdong
river, it is possible to supply 205 Ipcd of water with 60.4% reliability. As the results of the scenario-based
study indicate, Deagu metropolitan area needs to develop the emergency response strategy for reliable
water supply in case water supply from Nakdong river is in danger.
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Table 1. Population and house at water purification plant
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Water purification plant Populations House
Maegok 1,240,901 512,517

Gosan 664,713 262,838

Munsan 359,476 134,200
Gachang 148,346 60,034
Gongsan 36,867

Sum 2,500,976 1,006,456

% Source: Deagu metropolitan city(2018)
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South Korea

Gongsan
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Gachang

(@ Wwater purification plant

Figure 1 Study area
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Table 2. Water supply disaster scenario(a)~(e)
Scenario 1 Scenario 2
Disable Water (a) (b) (c) (d) (e) Maegok
Purification Plant +
Maegok Gosan Munsan Gachang Gongsan Munsan

Table 3. Water supply capacity of purification plant

Water purification plant Facil(ig/(;:z;)fcity Paily azfrixr;ldgaey)product
Maegok 700,000 435,154
Gosan 350,000 185,956
Munsan 200,000 127.000
Gachang 50,000 32,139
Gongsan 40,000 16,026
Sum 1,340,000 796.2175
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Table 4. Operating rate for disable water purification plant at scenario 1(a)~(e) (Unit : %)
Water purification plant Maegok Gosan Munsan Gachang Gongsan
Maegok 0 100 100 100 100
Gosan 36 0 58 100 68
Munsan 69 69 0 92 68
Gachang 52 82 58 0 68
Gongsan 52 69 7 92 0
Table 5. Water supply person per day and reliability
Scenario 1
Scenario 2
Disable water (&) (b) © @) (e)
purification plant Maegok
Maegok Gosan Munsan Gachang Gongsan +
Munsan
Liter per capita day(lpcd) 250 311 311 311 311 205
Reliability(%) 80.4 100 100 100 100 64.6
S HSE AL Qs 954 #E Y AL o S AT At 2 Aer HEESIT, o
o3 dE AL BAST A AGOR e A% AA FFAT 2,558,188 HolAl 10072 FF
ol A&t Yol #He7t E7hse 739wt S 791,010,133 ol AT 100%% Eo| FF°] 7Hs
Aol Yol E7Fe Aol WAkl U SHA| Eof A Q19| 39, 5%l ARt Eo] A/FA o=
Al 4k 7P, SAPE Ol A 1002 E& AAkste] & T 7 e At "ok ol A-E tulste
FE A9 205 IpedZ BhFHOA AA el Fol /4 HHBLTFAS FH3| Fustel g Bast
ot v AlFEE 64.6%% HEE ST = Al g webEY, Yol A FH57t Bk o
(Table 12)0] Vbl hoh o] 7120] B o FHL ASUOR AGSHE T3} BAF B4Ap0] &
0] 37.4% &= 30| 7Hssto] 505,579 m' 9] Eo QB He Ad A%e 7HE 8 Scenario 29
Table 6. Current water purification plant operating condition
Water purification plant Maegok Gosan Munsan Gachang Gongsan Sum
Facility capacity(m’) 700,000 350,000 200,000 50,000 40,000 1,840,000
Population 1,176,824 774,247 371,176 148,346 87,540 2.558.133
Water supply(m’/day) 365,992 240,791 115,436 46,136 27,225 795,579
Operating rate(%) 52 69 58 92 68 -
Water supply(Ipcd) 311 31 31 311 311 -
Table 7. Maegok water purification plant disable operating for scenario 1(a)
Water purification plant Maegok Gosan Munsan Gachang Gongsan Sum
Facility capacity(m’) Disable 350,000 200,000 50,000 40,000 1,340,000
. 2,057,878
Population - 1,125,402 643,087 160,772 128,617 (¥500,255)
Water y(u/day) B 350,000 200,000 50,000 40,000 640,000
°r suppiylnm/day (A109,209) (A84,565) (A3,864) (A12,775) (v155,579)
Operating rate(%) - 100(A31) 100(A42) 100(A8) 100(A32) -
Water supply(lpcd) 250 250 250 250 250 (w61)
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Table 8. Gosan water purification plant disable operating for scenario 1(b)

Water purification plant Maegok Gosan Munsan Gachang Gongsan Sum

Facility capacity(m’) 700,000 Disable 200,000 50,000 40,000 1,340,000

Population 1,938,645 - 371,176 160,772 87,540 2,558,133
. 602,919 _ 50,000

Water supply(m’/day) (A236,927) 115,436 (A3.864) 27,225 795.579
Operating rate(%) 86(A34) - 58 100(A8) 68 -
Water supply(lpcd) 311 311 311 311 311 -

Table 9. Munsan water purification plant disable operating for scenario 1(c)
Water purification plant Maegok Gosan Munsan Gachang Gongsan Sum

Facility capacity(m’) 700,000 350,000 Disable 50,000 40,000 1,340,000

Population 1,548,000 774,247 - 148,346 87,540 2,558,133
) 481,428 ~

Water supply(m’/day) (A114,436) 240,791 46,136 27,225 795,579
Operating rate(%) 69(A17) 69 - 99 68 -
Water supply(lpcd) 311 311 311 311 311 -

Table 10. Gachang water purification plant disable operating for scenario 1(d)
Water purification plant Maegok Gosan Munsan Gachang Gongsan Sum

Facility capacity(m’) 700,000 350,000 200,000 Disable 40,000 1,340,000

Population 1,176,824 922,593 371,176 - 87,540 2,558,133
: 286,926 _

Water supply(m’/day) 365,992 (A46.135) 115,436 27,225 795.579
Operating rate(%) 52 82(A13) 58 - 68 -
Water supply(Ipcd) 31 31 311 311 311 -

Table 11. Gongsan water purification plant disable operating for scenario 1(e)
Water purification plant Maegok Gosan Munsan Gachang Gongsan Sum

Facility capacity(m’) 700,000 350,000 200,000 50,000 Disable 1,340,000

Population 1,176,824 774,247 458,716 148,346 - 2,558,133
3 142,661 B

Water supply(m'/day) 365,992 240,791 (A27.225) 46,136 795.579
Operating rate(%) 592 69 71(A13) 99 - -
Water supply(lpcd) 311 311 311 311 311 -

Table 12. Water purification plant disable operating for scenario 2
Water purification plant Maegok Gosan Munsan Gachang Gongsan Sum
Facility capacity(m’) Disable 350,000 Disable 50,000 Disable 1,340,000
. 607,062
Population 774,247 160,772 128,617 (W1.951,071)
Water supply(m/day) 3 350,000 B 50,000 40,000 440,000
PPl v (A109,209) (A3,864) (A12,775) (¥355,579)
Operating rate(%) - - - 100(A8) 100(A32) -
Water supply(lpcd) 201 201 201 201 201 (w110)
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Figure 3. Maegok purification plant disable scenario 1(a) Figure 4. Gosan purification plant disable scenario 1(b)
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